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CLAIMS 

\1 . A portable heater comprising: 
a housing having an air inlet, an air outlet, an exterior surface and a front; 
a plurality olPHa^fles located within the housing; and 

a heating element lotat^ within the housing, the heating element capable of 
heating air flowing from the air infet4P the air outlet in a natural convection mode; 

wherein the baffles are constructeH^^aQd arranged to help maintain at least a 
portion of the exterior surface of the housing at oHid^ow a threshold temperature during 
heating in at least a natural convection mode and at leasts^e of the baffles is positioned 
between the front of the housing and the heating element. ^'"'^^--^ 

2. The heater of claim 1 wherein the plurality of baffles comprises at least 
two substantially vertical baffles. 

3. The heater of claim 2 wherein the heating element includes an electric 
heating element positioned between the two substantially vertical baffles near the air 
inlet. 

4. The heater of claim 1 further comprising a safety device that causes heat 
output by the heating element to be reduced when an overheat condition is detected. 

5. The heater of claim 4 wherein the safety device comprises one of a 
bimetal strip, a thermistor, and a thermal fuse. 

6. The heater of claim 1 wherein at least a portion of the air inlet is located 
on a bottom portion of the housing and at least a portion of the air outlet is located on a 
top portion of the housing. 

7. The heater of claim 1 further comprising a fan that urges air to move into 
the housing through at least a portion of the air inlet in a forced convection mode. 
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8. The heater of claim 1 wherein the heating element comprises an electric 
resistance heating element. 

9. The heater of claim 1 wherein the threshold temperature is about 170 
5 degrees Celsius. 

10. The heater of claim 1 wherein the housing is substantially a rectangular 
box that is less than about 30 cm tall, less than about 60 cm long and less than about 20 
cm wide. 

0 

1 1 . The heater of claim 1 wherein the housing comprises structural 
components capable of being manufactured by a roll forming process. 

12. The heater of claim 1 wherein the heating element is an electric heating 

5 element arranged for a heat output up to about 1 500 Watts, and the threshold temperature 
is about 150 degrees Celsius. 

1 3 . The heater of claim 1 further comprising at least one end cap that supports 
the housing. 

20 

The heater of claim 1 wherein at least one of the air inlet and the air outlet 
are formed iiToHQcluded in a grill capable of being formed in a punch press process. 

15. A portable he&torcomprising : 
a housing having an exteriohs^rface; 

a heating element positioned insid^^housing and constructed and arranged to 
heat air; and 

at least two substantially vertical baffles positiorte4mside the housing and 
defining an interior zone enclosing at least a portion of the heatwi^lement and defining 
30 a secondary zone defined by an area outside of the interior zone and'it^de the housing; 





inthe at least two baffles, the housing and the heating element are arranged 
to operate in a naturaTCDiwigction heating mode while maintaining the exterior surface of 
the housing below a threshold tempgr 

5 16. The heater of claim 1 5 further comprising a safety device that causes heat 

output of the heating element to be reduced when an overheat condition is detected. 

17. The heater of claim 16 wherein the safety device comprises one of a 
H bimetal strip, a thermistor, and a thermal fuse. 
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=1= 18. The heater of claim 15 wherein the housing has an air inlet, and further 

Zl comprising a fan that urges air to move into the housing through at least a portion of the 
air inlet in a forced convection mode. 

s 

s=.=6 
Ll: 

^^15 19. The heater of claim 1 8 wherein the heating element is an electric heating 

tl element positioned substantially between the at least two substantially vertical baffles 

P I near the air inlet. 

20. The heater of claim 1 5 wherein the heating element comprises an electric 
20 resistance heating element. 

' — The-h ea(er i\C c VA hrt^\-^'^Ai^e ^ heat output at 

^ least 750 Watts. ^ 

25 22. The heater of claim 1 5 wherein the housing has a volume of less than 

about 16,500 ccm. 
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23. 

ccm. 



The heater of claim 15 wherein the housing has a volume of about 15,000 



24. The heater of claim 15 wherein the housing is substantially a rectangular 
box that is less than about 30 cm tall, less than about 60 cm long and less than about 20 
cm wide. 

25. The heater of claim 15 wherein the threshold temperature is about 170 
degrees Celsius. 

26. The heater of claim 15 wherein the housing has a volume of about 15,000 
ccm, the heating element has a heat output of about 1500 Watts and the threshold 
temperature is about 150 degrees Celsius. 

27. A portable heater comprising: 

a housing having an exterior surface, an air inlet and an air outlet, both the air 
inlet and the air outlet comprising less than about 25% of a surface area of the housing, 
the housing having a volume of less than about 1 8,000 ccm; and 

a heating element located within the housing; 

the heater capable of sustained operation in a natural convection heating mode 
while maintaining the exterior surface of the housing below a threshold temperatxire of 
about 170 degrees Celsius. 

-S&.,...^,^^jrhe heater of claim 27 wherein at least a portion of the air inlet is located 
on a bottom portion of the^53error-boai§ingand at least a portion of the air outlet is 
located on a top portion of the exterior housingT ^""^ — 

29. The heater of claim 27 further comprising a safety device that causes the 
heating element to reduce heat output when an overheat condition is detected. 

30. The heater of claim 27 further comprising first and second substantially 
vertical baffles positioned within the housing, the first baffle extending along at least a 
portion of a front of the housing and the second baffle extending along at least a portion 
of a rear of the housing, the heating element being positioned between the first and 
second baffles such that the first baffle is positioned between at least a portion of the 
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heating element and the front of the housing, 2ind the second baffle is positioned between 
at least a portion of the heating element and the rear of the housing. 

3 1 . The heater of claim 27 further comprising a fan that urges air to move into 
the housing through at least a portion of the air inlet in a forced convection mode. 

32. The heater of claim 27 wherein the heating element comprises an electric 
resistance heating element. 

33. The heater of claim 27 wherein the housing is substantially a rectangular 
box that is about 25 cm tall, about 55 cm long and about 13.5 cm wide. 

34. The heater of claim 27 wherein the housing comprises structural 
components capable of being manufactured by a roll forming process. 

-S^T'^ The heateroTdaka^Twherein at least one of the air inlet and the air 
outlet are formed in or included in a grill c^aBfeiof-beingJ brmed in a pu nch-press 
process. 

36. The heater of claim 27 wherein the threshold temperature is about 150 
degrees Celsius. 

37. The heater of claim 36 wherein the housing has a volume of about 1 5,000 

ccm. 

38. The heater of claim 37 wherein the heater has a heat output of at least 
about 1500 Watts. 



"551,,.,^^ A portable heater comprising: 

a housing havingTin-exteno^ an air inlet, an air outlet and a total volume 

in cubic centimeters; and 
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wneTeit«ljeheater has a heat output of at least 750 Watts in a natural convection 
mode while maintainingHie^gxterior surface of the housing below a threshold 
temperature of about 1 70 degrees CStsiuSa^ ratio of the heat output to the total volume of 
the housing being at least about 0.082. 



m 



10 



40. The heater of claim 39 wherein the heater has a heat output of up to 1300 
Watts in a natural convection mode. 

41 . The heater of claim 39 wherein the heater has a heat output of up to 1 500 
Watts in a natural convection mode. 

42. The heater of claim 39 wherein the threshold temperature is about 150 
degrees Celsius. 




(i^ ^57 The licdto f--Q£.idaim^^ the ratio of the heat output to the total 
S^jU volume of the housing is at least about OXi^T""""""^ ^ 
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44. The heater of claim 43 wherein the heater has a heat output of at least 
about 1500 Watts. 
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4§^ The heater of claim 39 wherein the ratio of the heat output to the total 
u volume of tnbstjousing is approximately 0. 1 . 

\ J \j 46. The heater ofs^aim 39 wherein the plurality of bafHes comprises at least 

V 25 two substantially vertical baffles. 
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47. The heater of claim 39 wherein aK^t a portion of the air inlet is located 
on a bottom portion of the exterior housing and at least>^portion of the air outlet is 
located on a top portion of the exterior housing. 

48. The heater of claim 39 further comprising a safety device that causes the 
heating element to reduce heat output when an overheat condition is detected. 



- 19- 



49. The heater of claim 48 wherein the safety device comprises one of a 
bimetal strip, a thermistor and a thermal fiise. 
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56^^.^^^ The heater of claim 39 wherein the plurality of baffles comprises first and 
second substantmlTys^rtical baffles positioned within the housing, the first baffle 
extending along at least a^mx;rion of a front of the housing and the second baffle 
extending along at least a portion^f^rear of the housing, the heating element being 
positioned between the first and second baJfies,.5uch that the first baffle is positioned 
between at least a portion of the heating element andlhe^^nt of the housing and the 
second baffle is positioned between at least a portion of the heStkigelement and the rear 
of the housing. ^^^'^--^ 
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5 1 . The heater of claim 39 further comprising a fan that urges air to move into 
the housing through at least a portion of the air inlet in forced convection mode. 
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52. The heater of claim 39 wherein the heating element comprises an electric 
resistance heating element. 
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53. The heater of claim 39 wherein the housing has a volume of about 1 5,000 



ccm. 



54. The heater of claim 39 wherein the housing comprises structural 
components capable of being manufactured by a roll forming process. 

55. The heater of claim 54 wherein all of the structural components are 
capable of being manufactured by a roll forming process. 

56. The heater of claim 39 further comprising a supporting structure to 
elevate the housing. 
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57. The heater of claim 56 wherein the supporting structure includes at least 
one end cap. 
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